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In this study l/the researcher sought to examine the correlational and
classificational agreement (sensitivity and specificity) between two very popular
screening instruments which have undergone recent revisions-The
Developmental Indicators for the Assessment of Learning-Revised (DIAL-R) and
the Denver Developmental Screening Test-ll (Denver-ll) and one more recently
published new screening instrument on the market--The Early Screening Profiles
(ESP).
The sample for this study consisted of 60 preschool children attending
two federally and state funded preschool programs in Western Kentucky. The
children were of the correct age to enter kindergarten in the fall of 1993. Results
of this study revealed that the three instruments themselves showed an inability
to classify children similarly. Using the DIAL-R as a criterion, the ESP and
Denver-ll showed high specificity (88.9%-100%) but low sensitivity (25%-30%).
While the correlation between the DIAL-R and ESP scores was moderately high
(.72), its classification agreement was discrepant. One further interesting finding
was that the group mean scores for children were significantly higher on the
DIAL-R than on the ESP (mean difference=9.74 points).

As the true job of any

screening instrument is to accurately identify children who fall into high risk
categories, these instruments appear to be "missing" many children. Analyzing
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all three instruments' classification agreements together resulted in discrepant
identification of children.

ix

2
INTRODUCTION

The following is a presentation of the rationale for developing a research
study to investigate the relationship of three preschool screening measures.
First an overview of the history and research around preschool assessment and
screening will be presented. Next an overview of the three instruments used in
this study, the Developmental Indicators for the Assessment of LearningRevised (DIAL-R) (Mardell-Czudnowski & Goldenberg, 1990), the Early
Screening Profiles (ESP) (Harrison, 1990), and the Denver Developmental
Screening Test-Revised II (Denver-ll) (Frankenburg, Dodds, Archer, Shapiro, &
Bresnick, 1990) will be given. The third section will present the purposes and
hypotheses of this current research given past research information. Next the
method section will provide procedures, subjects, location, and data analysis to
be used for this study. Following the method section, an analysis of the study
results will be provided. Finally a discussion of the study findings will be
interpreted with theoretical and practical implications being discussed as well as
ideas for future research.

OVERVIEW OF PRESCHOOL SCREENING

The onset of Public Law 99-457-The Education for All Handicapped
Children's Act mandated a free, appropriate public education to all children with
disabilities beginning at age 3 by 1990-91. Before passage of this law, it was
estimated by Congress that about 70% of 3-5 year old children with disabilities
were being served under the voluntary provisions of 94-142 (Heward &
Orlansky, 1992). P.L. 99-457 required that by 1991, 100% of 3, 4, and 5 year
old children with disabilities whose parents wanted it, would be provided with a
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preschool education appropriate to meet the demands of their developmental
and educational needs. The purpose of P.L. 99-457 is to provide early
intervention services to children with disabilities in hopes that the cost of future
special education placement later in their school career will be minimized.
Now in 1994, with the advent of mandated preschool education for
children with disabilities, comes the difficulty of identifying those children who
are eligible for early intervention services. Identification of a child with
disabilities is completed through the process of assessment. Assessment is "the
process of collecting data for the purpose of 1 specifying and verifying problems
and 2) making decisions about students" (Salvia & Ysseldyke, 1988, p. 5). One
important key component of the assessment process is referred to as screening,
the initial step in an assessment process. Many similar definitions and purposes
for preschool screening exist in the literature. Combining definitions from
several sources, the process of screening can be defined as a quick assessment
procedure designed to identify and select in a cost efficient manner those
children who need a further, more intensive level of diagnostic assessment
(Lichenstein & Ireton, 1991; Meisels, 1985). Whatever the wording, the
purposes and definitions of preschool screening appear quite similar and
universal among professionals in the field.
The efficacy of preschool screening is based on several important
assumptions that have received empirical support. One assumption is that early
identification and intervention of educational services produces a significant
positive effect (Lichenstein & Ireton, 1991). Early intervention refers to "a variety
of educational, psychological, or therapeutic interventions provided for
handicapped, at-risk, or disadvantaged preschoolers to prevent or ameliorate
developmental delays, or disabilities or to provide support in cases in which
these disabilities exist" (White, Bush, & Casto, 1985, p. 418). Some
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professionals caution that research on the benefits of preschool screening and
identifification shows that gains arshort term and are seen only in the early
years (Heward & Orlansky, 1992; Lidz, 1991).

Gottfried (1973) and Ferry

(1981) concluded after a review of the literature on the efficacy of early
intervention that the effectiveness of early intervention while well intentioned
was not supported by scientific data.
However, the majority of research studies document that early screening
and intervention produce long-term benefits for most children (Heward &
Orlansky, 1992; Lidz, 1991; Gerken, 1992). Lazar (1981) after reviewing
negative evaluations of the Head Start Program, a federally funded early
intervention program for low income preschool children, concluded there were
many problems with previous findings and research. He further summarized his
findings by indicating positive effects of early intervention. Upon review of
numerous studies on the efficacy of early intervention, Lazar (1981) found that
difference in curriculum mattered little; however, five program characteristics
were related to positive outcomes: 1) age of intervention- the earlier, the better;
2) adult-child ratio-the fewer children per adult, the better; 3) number of home
visits- the more, the better; 4) direct participation of parents- the more, the
better; 5) services for families, not just the child- the more, the better. White,
Bush, and Casto (1985) summarized their review of 52 articles on early
intervention by stating that 94% of previous reviewers concluded that early
intervention results in "substantial immediate benefits for handicapped, at-risk,
and disadvantaged children" (p. 422). Some of these specific benefits included
cognitive, academic, social, and attitudinal growth for the child. Heward and
Orlansky (1992) report the following benefits:

1) gains in physical development,

cognitive development, language and speech development, social competence,
and self-help skills; 2) a reduction in the need for special education services
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once the child reaches school-age; and 3) an aid in preventing the development
of further disabling conditions resultant of the initial disability. Lichenstein and
Ireton (1992) also include two additional benefits: 1) shaping parental attitudes
and expectations for their child and 2) helping to defer the cost of long term
intervention programs.
A second and more critical assumption of preschool screening is that
developmental problems and disabilities in young children can be accurately
measured and identified by the existing preschool screening instruments and
follow up assessment (Lichenstein & Ireton, 1991). That same assumption will
be this researcher's concern in the present study. Thurlow (1992) writes
"unfortunately, much less attention has been paid to the efficacy of preschool
screening than to the efficacy of early intervention" (p. 69). In selecting
preschool screening instruments for identification, one must first have answered,
"Who is being screened?" and "Why is the screening being done?" (i.e., What
are the goals of the preschool program?). It is imperative these questions be
answered before instruments are selected because selection of a preschool
screening instrument is dependent on meeting the goals and requirements of the
screening program (Lichenstein & Ireton, 1991).
After these issues have been addressed, psychometric and practical
criteria should also be considered in selecting a screening instrument.
Instruments should have established reliability and validity for the purposes of
the screening (Paget & Barnett, 1990) and appropriate standardization
(Lichenstein & Ireton, 1991). Bracken (1987) in accordance with the American
Psychological Association (1985) recommends the following four minimum
standards for screening measures: 1) a median subtest internal consistency of
.80 or greater, 2) a total test internal consistency of .90 or greater, 3) a total test
stability coefficient of .90 or greater, 4) an average subtest floor at or below a
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scaled score of 4, and 5) a total test floor at or below a standard score of 70.
With regard to the minimum validity standards for screening measures, Bracken
(1987) writes "...it is difficult to set an acceptable validity criterion. However, an
instrument's examiner's manual should provide, at the bare minimum, evidence
of validity for the test user to evaluate..." (p. 314).
These minimum standards are seldom followed in test development.
Meisels (1987) writes "the most frequent abuse of developmental screening
results from using tests that have no established reliability or validity" (p. 4). A
survey in Michigan in 1984 (Meisels, 1987) showed that of 111 preschool
screening tests being used, only 10 were being used appropriately in terms of
age groups and purposes to which they were being used. Of 151 different
screening tests used in the New York state school districts only 16 could be
considered "marginally" valid or rereliable (Meisels, 1987).

Based on these

findings, it would appear that validity problems exist within current preschool
screening instruments utized today. Therefore, the validity of popular
preschool screening instruments is the focal point of this study. The research will
be focused on the validity of the most popular screening instruments in use
today as well as a newly published one to determine their association and
classification agreement.

Specifically, this investigation will examine the

concurrent validity of three developmental preschool screening instruments-two
very popular: The Developmental Indicators for the Assessment of LearningRevised (Mardell-Czudnowski & Goldenberg, 1990) and the Denver
Developmental Screening Test-Revised II (Frankenburg, Dodds, Archer,
Shapiro, & Bresnick, 1990); and one a newly developed developmental
preschool screening test - the Early Screening Profiles (Harrison, 1990). The
DIAL-R and Denver-ll were utilized in this study because of their popularity as
screening instruments.
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After reviewing 29 existing preschool instruments Witt, Elliott, Gresham
and Kramer (1988 p. 136) concluded that the earlier version of the DIAL is one
of the most popular, comprehensive, and psychometrically sound tests. They
further concluded that the revised version, DIAL-R, is a vast improvement over
the earlier DIAL and "appears to have secured it a place among the leading tests
for screening preschoolers." Ysseldyke and coworkers (cited in Gerken, 1981)
found that the original versions of the DIAL and the DDST are overwhelmingly
the two most popular preschool screening instruments of a midwestem state. In
Kentucky, the DIAL-R was indicated as the most commonly used preschool
screening instrument (B. Singleton, personal communication, Nov. 5, 1992).
One source states the original DDST as "the most widely used screening
instrument for developmental delays." (Heward & Orlansky, 1992, p. 586). The
Denver-ll, while appropriate to use for ages birth to six, is primarily used in by
medical personnel with infants and toddlers. For this study, because it is so
popular, the decision was made to test its validity with the preschool population
of which it is also normed.

The ESP is advertised as the "ideal screener for

identifying children who may be at-risk" (American Guidance Service. (1990).
The decision was made to use the ESP in order to compare a newly published
screening instrument with two previously developed and very widely used
instruments.

OVERVIEW OF INSTRUMENTS

This section contains an overview of the three measures to be utilized in
the study. A brief description of each will be given, and then current revisions of
the two of the instruments will be described.
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The DIAL-R is a 20-30 minute individually administered screening test for
children ages 2-6 years old. It assesses motor development, conceptual
development, and language development (see Table 1). Each of these areas
are defined as a subtest comprised of 8 items. Scores are summed for each
area and converted to a scale divided into three classifications: "potential
problem", "OK", and "potentially advanced". Children earning scores of potential
problem or potential advance are considered to be in need of further
assessment.

The norms were reanalyzed and the DIAL-R was republished by

the American Guidance Service in 1990.
The DIAL-R (1990) has several improvements over the 1983 edition
DIAL-R. According to an American Guidance Service Brochure (1990) the DIALR has 1) reanalyzed standardization data which offer new norm tables and a
wider range of cut off points from which to select, 2) updated materials including
manual revisions, 3) redesigned the record booklet to make it easier to use, 4)
included training information to increase reliability, 5) provided standard scores
for DIAL-R Total scores, 6) provided more detailed statistical data for the three
norming groups (Total, Caucasians, and African-Americans), 7) provided
standard errors of measurement for all three groups, and 8) expanded validity
data. It should be noted that all studies published in the manual reflect the 1983
edition of the DIAL-R. Therefore, results of their published studies could show
moderate changes. The manual states "... any study published prior to this AGS
edition that reports figures of sensitivity, specificity, overall agreement, or any
other type of comparison of DIAL-R screening decisions with criterion variables
does not accurately reflect the validity of this edition of the DIAL-R..." (p. 57). No
published studies using the 1990 edition of the DIAL-R have been found. With
regard to the reanalyzed norms, the DIAL-R manual states, "Using the AGS
norms for DIAL-R will produce results different from those available from all
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other editions." The AGS norms provided different cut-off points (1, 1.5, and 2
standard deviations) for determining classification of child.
The Denver-ll is an individually administered screening device designed
for early detection of developmental delays. It can be administered by a trained
nonprofessional in 15-20 minutes to children, birth to six years. The test
includes 125 items measuring gross-motor, language, fine motor, adaptive, and
person-social areas of development. The resulting scores yield category
placements of "normal," "questionable," or "abnormal." The DDST was
introduced in 1967 and was revised to the DDST-R in 1975. The recently
published Denver-ll (Frankenburg et al., 1990) is a revision and
restandardization of the DDST-R. The Denver-ll differs from the DDST-R in
three key ways. First, the original 107 items have been increased to 125 itemsadding items in the language area. Second, items difficult to administer or
interpret on the DDST-R were eliminated or changed. Third, significant item
differences were noted for maternal education, ethnic group, and/or place of
residence(rural or urban) to determine if delay related to socio-cultural
differences.
One concurrent validity study did compare the original DIAL and DDST
looking at both correlational and classificational agreement. Results indicated
the DIAL and DDST correlated .82 but were completely in disagreement in
assigning children to high risk categories (Lichenstein, 1981). That study is
highly relevant to the present study in that the same characteristics (correlations
and classification consistency) will be examined in the revised editions of both
tests.
The ESP is a newly released screening battery for children ages 2-0 to 611 designed to identify later learning problems as well as early signs of
giftedness. This 30-35 minute individually administered instrument measures
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development in the areas of cognition, language, motor, and self help/social
skills. (Table 1). The ESP was found to correlate only moderately with earlier
versions of the DIAL-R (1983) and DDST-R (1970). These correlations ranged
from .35 to .54 for the DIAL-R for Total screening decision and .13 to .59
between subtests of the ESP and Denver-ll. Current research reveals it has not
been correlated with the 1990 versions of both the DIAL-R and DDST-R, thus
the above correlations could be affected.
It has been shown (Gerken, 1981; Heward & Orlansky, 1992; Singleton,
1992) that both the DDST-R and DIAL-R are extremely popular preschool
screening instruments; however, no study has compared their correlations and
classifications using the new editions of each. It would seem logical to conclude
based on previous findings that these instruments should measure similar
constructs; however, it has not been investigated with the new editions, which
will probably be as equally popular. The ESP being "the new kid on the block"
has looked at concurrent validity using both the DIAL-R and DENVER II.
However, these studies too used the earlier test editions which limit the
qeneralizability to current editions.
Current research suggests reporting both classificational accuracy and
results of correlational studies (Lichenstein, 1981). Because the primary
responsibility of a screening instrument is to classify children into categories
(i.e., "potential problem" and "okay"), the relevance of determining how similarly
these three instruments identify children into various categories becomes vitally
important. While correlational analyses seeks to determine the strength of a
linear relationship between the instruments by considering common variance,
classificational analyses evaluates the accuracy of a screening instrument in
terms of its correspondence between screening outcomes and the actual status
of the child on the criterion measure.
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The results of the study will report classificational accuracy using
sensitivity and specificity results. Sensitivity is defined as the proportion of
children with special needs who are identified accurately as "potential problem"
by the screening instrument. Specificity is the proportion of children not having
special needs who received "okay" scores on the screening instrument. A
developmental screening instrument will ideally refer all children in need of
special education services (true positives) but minimize the number of over
referrals (false positives) (Lichenstein, 1981; Jacob, Snider, & Wilson, 1988).
Through this study, this researcher sought to examine the association and
classification agreement (sensitivity and specificity) among these three
preschool screening instruments.

PURPOSE
The purpose of the proposed research is to study the relationship of these
three preschool screening measures. The present investigation purposes to
pursue this topic through the examination of the association among all three
1990 published preschool screening instruments and the classification
agreement of each tests' results. The purpose of this study is to answer the
following questions:
1) To what extent, if any, do intervening variables such as
age, sex, socio-economic status, etc. impact on the
degree of agreement between the ESP and Denver-ll
as compared to the DIAL-R?
2) What is the extent of classification agreement between
the DIAL-R and Denver-ll?
3) What is the degree of sensitivity between the DIAL-R
and the Denver-ll?
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4) What is the degree of specificity between the DIAL-R
and the Denver-ll?
5) What is the association between the total score and the
subdomain scores of the ESP and the DIAL-R?
6) What is the classification agreement between the ESP
and the DIAL-R
7) What is the classification agreement between the ESP and
the Denver-ll?
8) What is the degree of sensitivity between the DIAL-R
and the ESP?
9) What is the degree of specificity between the DIAL-R
and the ESP?
10) What is the degree of sensitivity between the ESP and
the Denver-ll?
11) What is the degree of specificity between the ESP and
the Denver-ll?

Based on previous research, the following hypotheses are predicted for each
research question:
Hypothesis 1- It is predicted that the classification agreement will
vary according to the intervening variable selected
(age, sex, socioeconomic status, at-risk, etc.);
Hypothesis 2- There will be significant degree of agreement
between the DIAL-R and Denver-ll;
Hypothesis 3- There will be at least a moderate percentage of
sensitivity between the DIAL-R and Denver-ll;
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Hypothesis 4- There will be at least 2

~?ie percentage of

specificity between the DIAL-R and Denver-ll;
Hypothesis 5- It is predicted that there will be a significant
positive correlation between the total score and
the subdomain scores of the ESP and DIAL-R;
Hypothesis 6- There will be a significant degree of agreement
between the ESP and the DIAL-R;
Hypothesis 7- There will be a significant degree of agreement
between the ESP and the Denver-ll;
Hypothesis 8- There will be at least a moderate percentage of
sensitivity between the DIAL-R and the ESP;
Hypothesis 9- There will be at least a moderate percentage of
specificity between the DIAL-R and the ESP;
Hypothesis 10-There will be at least a moderate percentage of
sensitivity between the ESP and the Denver-ll;
Hypothesis 11-There will be at least a moderate percentage of
specificity between the ESP and the Denver-ll.

METHOD
Instruments
PIAl-R
The DIAL-R is a preschool screening measure that can be used to
determine the need for further assessment. The DIAL-R was standardized on
2,447 children in 6 states stratified according to chronological age, sesex,
geographic region, ze of community, and race. Mardell-Czudowski (1986)
found a strong correlation between the original DIAL and DIAL-R scores. No
correlation has been reported between the DIAL-R (1983) and DIAL-R (1990).
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In looking at the reliability of the DIAL-R, the manual reports a few studies
with the 1990 version. In general these studies support the overall reliability of
the DIAL-R. Test-retest reliability (3-175 days) for a group of preschool age
children as .76 for the Motor Scale, .90 for the Concepts Scale, .77 for the
Language Scale, and .87 for the Total DIAL-R Scores (Miller & Sprang, 1986).
Internal consistency reliability coefficients for the 1990 reanalyzed norm sample
range from .45 for 5-6 to 5-8 year olds in Language to .87 for 2-3 to 2-5 year
olds in the Language area with the majority of the correlations for the total
sample in the 3 domains averaging in the ,70's (Mardell-Czudnowski &
Goldenberg, 1990). The DIAL-R Total Scores showed higher internal reliability
consistencies (.80 to .92; Mardell-Czudnowski & Goldenberg, 1990). Inter-rater
reliability was only reported for the original DIAL in the manual. It states, "For
the four DIAL areas, the percentage of agreement among the operators ranged
from 81 to 99 percent" (Mardell-Czudnowski & Goldenberg, 1990, p. 60). In a
classification reliability study (Suen, Mardell-Czudnowski, & Goldenberg, 1989)
all coefficients were found to be above .95 and the DIAL-R was concluded to be
reliable for purposes of screening and referral.
Validity studies of the DIAL-R report varying results.

The test developers

document that content validity was established through a review by various
consultants during the development of the original DIAL. Construct validity was
supported through a correlation between age and Total score (r=.98) which
showed DIAL-R Total scores increase with confidence as age increases.
Predictive validity studies report correlations ranging from .35 with the Stanford
Achievement Test to .80 with the Metropolitan Readiness Test (Jacob, Snider, &
Wilson, 1988; Smith, 1986; Vilmure, Achenbach, Woodard, & Sheehan, 1985).
Sensitivity (the proportion of children who really fit in an extreme end of the
continuum and who were identified as such in the screening process)ranged
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from correlations of .25 to .57; while specificity (the proportion of children who
really have no identified need for further assessment and who were identified as
such in the screening process) ranged from correlations of .90 to .95 (Jacob et
al, 1988; Mardell-Cznudowski, Goldenberg, Suen, & Fries, 1988)
Concurrent validity studies have compared the DIAL or DIAL-R to several
different instruments: Stanford-Binet, Form L-M, Kaufman Assessment Battery
for Children (K-ABC), Learning Accomplishment Profile-Diagnostic (LAP-D), and
the Denver Developmental Screening Test. Studies comparing the DIAL with
the Stanford Binet, Form L-M yielded results showing 90.3% potential problem
specificity and 70% potential problem sensitivity (Mardell-Czudnowski &
Goldenberg, 1984). Validity coefficients with the other measures range from .10
on the K-ABC Simultaneous Processing (.55 on K-ABC MPC) to .86 on the
LAP-D Cognitive Profile (Barnett, Faust, & Sarmir, 1988; Parks-Trace, 1984).
This result is somewhat expected given that the LAP-D and DIAL-R are both
screening instruments measuring motor, cognitive, and language developmentwhereas, the K-ABC is a complete intellectual battery.

Denver-ll
The Denver-ll is another screening instrument that has undergone several
revisions since its initial publication. Due to the recently published revision of
this screening instrument only those reliability and validity studies reported in the
manual could be found. Reliability of the Denver-ll as reported by its developers
appears moderately high. According to the test developers, inter-rater reliability
of items on the Denver-ll averaged 99.7% agreement. Test-retest reliability after
5-10 minutes with different testers averaged 90%. Test-retest reliability after 710 days with the same tester ranged from 42.9% to 100%, averaging 89%.
Lastly, test-retest reliability (7-10 days) with different testers ranged from 42.9%
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to 100%, averaging 87.5% (Frankenburg et al., 1990). Frankenburg, Dodds,
Archer, Shapiro, & Bresnick (1992) report test-retest reliability (7-10 days) as
59% of the Denver-ll items having excellent agreement and 23% of the items in
the low to moderate range. No validity studies on the Denver-ll were reported.
Early validity studies on the DDST reveal that the DDST had only
marginally valid correlations with other measures: .41-McCarthy Scales of
Children's Abilities cognitive, .49 McCarthy motor, .51 Sequenced Inventory of
Communicative Development-Receptive, .48 Sequenced Inventory of
Communicative Development-Expressive (German, Williams, Herzfeld, &
Marshall, 1982). Miller and Sprong (1986) found that compared with the
Stanford-Binet and the Bayley Scales of Infant Development, the DDST-R had a
co-positivity rate of .73 and a co-negativity rate of .92. Harper and Wacker
(1983) found that for a sample of 555 rural, lower SES preschool children, the
DDST failed to identify 66% of the children who obtained scores in the mentally
retarded range on the Stanford-Binet, Form L-M or the WPPSI. Diamond (1990)
concluded that the DDST-R consistently misclassified as "normal" the
performance of a significant number of children requiring special help in early
elementary school.

ESP
The ESP is another screening measure that has a more recent publication
date. Its standardization included 1149 children, and stratification was based on
1990 Census data stratified by age, sex, ethnicity, geographic region, community
size, and parental education.
During the development of the ESP, many studies were conducted by the
test developers to establish the reliability and validity of the ESP. The ESP
shows moderate to high reliability correlations. Test-retest reliability coefficients
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reveal that after three weeks the correlations were as follows: .90,
Cognitive/Language Profile; .70, Motor Profile; .81, Self Help/Social Profile; and
.87 for Total Screening using the Cognitive/Language Profile, Motor Profile, and
Self Help/Social Profile: Parent (Smith, 1990). Test-retest reliability reveal that
after 22 to 75 days, the correlations were as follows: .81 Cognitive/Language
Profile; .55, Motor Profile; .77, Self Help/Social Profile; and .83 for Total
Screening (Harrison, 1990). The stability of the ESP's scores was also
investigated and found that re-testing after an average of ten months yielded
coefficients ranging from .49, Language Profile to .54, Cognitive Profile (Smith,
1990). Internal consistency was determined using coefficient alpha. Median
coefficient alpha reliabilities across ages 2-6 range from .68 for Motor Profile, to
.91, Cognitive/Language Profile. For the Total Screening using the 3 Profiles
(Cognitive/Language, Motor, and Self Help/Social: Parent) the median reliability
across the ages was .91 (Harrison, 1990; Nuttall et al., 1992). Two inter-rater
reliability studies were conducted on the Motor Profile, resulting in correlations
for the various motor items from .80 (Walking Line) to .99 (Standing Broad
Jump) (Nuttall et al., 1992).
The manual states that content validity was achieved through the
"extensive developmental process for each component of the ESP" (Harrison,
1990, p. 93). In addition, the coefficient alpha reliabilities provide supporting
evidence that each item measures a homogenous content domain (Harrison,
1990). The construct validity is supported according to the test developers
through developmental progressions across the varying ages, the internal
consistency demonstrating the homogeneity of the scales, the intercorrelations
among the scales of the total battery, and concurrent and predictive validity
studies (Harrison, 1990).
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Numerous concurrent and predictive validity studies are given in the ESP
manual. These studies show the ESP to have moderate to high correlations with
other measures as well as fairly adequate predictive ability in determining
academic achievement. Comparisons between the Cognitive/Language profiles
and cognitive measures reveal correlations of .68 and .76 with Kaufman
Assessment Battery for Children MPC (Becker & Batchelder, 1990; Duncan,
1990; Cohn, 1990) and .78 with the Stanford Binet Fourth Edition (Norton,
1990). Concurrent validity of Total Screening with measures of achievement
reveal correlations of .49 with the Metropolitan Achievement Tests (Harrison,
Holder-Brown, & Schmitt, 1990) and .44 with the Metropolitan Readiness Tests
(LaQua, 1989). Comparisons between the Vineland Adaptive Behavior Scales
and the Self Help/Social Profile: Teacher Form show correlations of .83 (DiSibio,
1990). Correlations between the Motor Profile and the Bruininks-Oseretsky Test
of Motor Proficiency reveal a correlation of .62 (LaQua & Spiegle, 1990).
Concurrent validity studies comparing the ESP to the Battelle Developmental
Screening Test show correlations ranging from .07 (Gaddis, 1990) to .32
(Norton, 1990). However, just comparing the DDST Total with the
Cognitive/Language Profile yields a validity coefficient of .62 (Duncan, 1990).
The Early Screening Profiles has been correlated with the DIAL-R(1983)
and the DDST-R (1970); however, the studies conducted compared the early
versions of both tests and not the latest revisions. Results of these studies show
only low to moderate correlations among these measures in comparison to the
ESP.

Results with the DIAL-R (1983) show correlations of .44 on motor items,

.37 on cognitive/concept items, .46 on language items, and .35 for overall
screening decisions using the parent respondent, and .54 using the teacher
respondent on the Self Help/Social Profiles. Results comparing the ESP and the
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DDST-R (1970) show correlations of .10 and .22 on personal/social items using
parent and teacher responses, respectively, .36 comparing motor/fine motor, .33
comparing motor/gross motor, and .54 comparing language/cognitive items with
language on DDST-R. There were no correlations shown comparing screening
decisions (Gaddis, 1990). Comparisons between the Bracken Screening Test
and the ESP Cognitive/Language Profile show a correlation of .71 (Duncan,
1990).
Predictive validity studies show moderate to high correlations with a
variety of batteries. In comparing the ESP Cognitive/Language Profile with the
subtests of the K-ABC, correlations ranged from .48, Expressive Vocabulary to
.72, Arithmetic, and .75, Total Achievement Scale (Cohn, 1990). The correlation
was .56 between the ESP Total and the Stanford Achievement Test total score
(Harrison et al., 1990). Lastly, correlations ranging from .71 to .13 were found
between the ESP and the Academic Competence and Problem Behavior Scales
of the Social Skills Rating System, respectively (Duncan, 1990; Harrison et al.,
1990; LaQua, 1990).

Subjects
The subjects for this study included 60 participants in two federally and
state funded preschool programs in Western Kentucky. The participants,
ranging in age from 55-70 months (x=60.7 months) were of correct age to enter
kindergarten in the fall of 1993. Of the 60 participants, 60% (n=36) were male
and 40% (n=24) were female. Regarding their ethnicity, 75% (n=45) were
Caucasian, 20% (n=12) were African-American, and 5% (n=3) were bi-racial
(see Table 2). One preschool accepted only "at risk", developmental^ delayed,
and children with a diagnosed speech/language disability, while the other
accepted all children. However federal funding is provided only for
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speech/language disabled and developmental^ delayed children. State funding
is provided for "at-risk" children. At risk children are defined as those children
who are eligible to participate in the federally funded free lunch program based
on parental income. Of the participants in the current study, 63.3% (n=38) were
defined as at risk. Developmental^ delayed children are defined at those
children who score at least two standard deviations below the mean in at least
one of the following areas, or 1.5 standard deviations below the mean in at least
two of the following areas: cognitive, language, motor, adaptive behavior, and/or
personal/social.

Of the 60 children in this study, 10% (n=60) were diagnosed

as developmental^ delayed and 35% (n=21) were diagnosed with a
speech/language disability.

Procedure
Permission was obtained from the parents/guardian (see Appendix A);
each subject was administered all 3 preschool screening instruments in a
counterbalanced order. Examiners had graduate training in individual
assessment and psychometrics. Each examiner was trained to administer the
screening instrument according to the recommendations furnished by the test
developers in the respective manuals. The study's test administration total time
took 9 weeks. Protocols were scored and the results interpreted and reported to
the parents in written and oral form. A 1.5 standard deviation cutoff was utilized
for interpreting screening decisions in this study. Feedback was offered to
parents (see Appendix B), and the results were given to the schools if parental
permission was obtained.
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Design
The design of this study was an observational, descriptive one of an intact
group of students. The intact student group was derived from the cohort of
students attending 4 year old preschool classes in a two-county region of
Western Kentucky. Counterbalancing was done to obtain equal opportunity for
sequencing of test administration.

Analysis
The analysis of this study will involve a descriptive analysis of the three
preschool instruments chosen (DIAL-R, DENVER II, and ESP). To address the
first research question: To what extent, if any, do intervening variables such as
age, sex, socioeconomic status, etc. impact on the degree of agreement
between the ESP and Denver-ll as compared to the DIAL-R?- analysis will
involve using a log linear analysis procedure to analyze various demographic
data (i.e., sex, race, economic variable, age, etc.) with classificational data from
each preschool measure, thereby evaluating if certain instruments correlate
more with certain demographics of a child.

To answer research question 2

What is the extent of classification agreement between the DIAL-R and
Denver-ll?, research question 3- What is the degree of sensitivity between the
DIAL-R and the Denver-ll?, and research question 4- What is the degree of
specificity between the DIAL-R and the Denver-ll?, a frequency distribution table
will be developed to determine the two instruments' agreement rates in
classifying the preschool children into potential problem and okay categories. A
Chi Square analysis will be utilized to determine whether significant differences
exist between the observed classification agreement and the expected by
chance agreement. If the overall Chi Square is significant then further
contingency coefficient correlations will be utilized to determine significant
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differences among screening instruments.

Furthermore, the Chi Square

analysis and frequency distribution tables will allow determination of sensitivity
and specificity rates.
To answer research question 5- What is the association between the total
scale and the subscales of the ESP and the DIAL-R?- the Pearson Product
Moment Correlation Coefficient will be utilized. Lastly to answer research
question 6-What is the classification agreement between the ESP and the DIALR?, research question 7- What is the classification agreement between the ESP
and the Denver-ll?, research question 8- What is the degree of sensitivity
between the DIAL-R and the ESP?, research question 9- What is the degree of
specificity between the DIAL-R and the ESP?, research question 10- What is the
degree of sensitivity between the ESP and the Denver-ll?, and research
question 11- What is the degree of specificity between the ESP and the Denverll?, a similar analysis as in research questions 1 - 4 will be utilized. First a
frequency distribution table will be developed to determine the three instruments'
agreement rates in classifying the preschool children into potential problem,
okay, and if applicable, potentially gifted categories. A Chi Square analysis will
be utilized to determine whether significant differences exist between the
observed classification agreement and the expected by chance agreement. If
the overall Chi Square is significant then further contingency coefficient
correlations will be utilized to determine significant differences among screening
instruments.

Furthermore, the Chi Square analysis and frequency distribution

tables will allow determination of sensitivity and specificity rates among the three
instruments.
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Results
The results of this study will be presented in this section. First an
analysis of the descriptive statistics will be provided. Next, results from the
testing of Hypotheses 1 - 1 1 will be presented in their respective orders. Lastly,
an interesting finding that was examined involving t-test analyses to determine
group mean differences between the sample population and the norm population
and the Total scores of the ESP and the DIAL-R will be provided. This second
set of analyses was due to the observed differences noted between the total
scores for the ESP and the DIAL-R.
Descriptive statistics were analyzed for all three tests. These statistics
and percentages for the sample population are presented in Table 2 and are
discussed in the subject section of this study. The mean score for the sample on
the DIAL-R was 105.17; while the mean score on the ESP was 95.38. The
standard deviation for the sample was 14.00 for the DIAL-R and 12.16 for the
ESP.

Mean scores and standard deviations could not be computed for the

Denver-ll because it does not yield a standard score. The Denver-ll gives only a
total screening decision for each child.
In analyzing the association between the total scores for the sample and
various demographics, correlations are presented in Table 3 and reveal that
children who are developmental^ delayed on the DIAL-R and ESP, from a lower
socioeconomic status (at risk), and/or have a speech/language disability have
significantly lower scores on the DIAL-R and the ESP. Similar analysis with the
Denver-ll did not reveal significant results.
To answer research question 1- To what extent, if any, do intervening
variables such as age, gender, socio-economic status, etc. impact on the degree
of agreement between the ESP and Denver-ll as compared to the DIAL-R?, a
log linear analysis was planned; however, due to the fact that only four children
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were identified within the potentially at risk group, this number was not sufficient
enough to compute this analysis.
To study Hypothesis 2-That there would be a significant degree of
agreement between the DIAL-R and Denver-ll, Hypotheses 3 and 4- That there
would be at least a moderate percentage of sensitivity and specificity between
the DIAL-R and the Denver-ll, a frequency distribution table analyzing sensitivity
and specificity ratings was first used. Sensitivity is the ability to correctly
diagnose those children who really do have problems. Specificity is the ability to
correctly diagnose those children who are truly not disabled. A Chi Square test
was utilized to determine whether significant differences existed between the
observed classification agreement and that expected by chance. The obtained
x 2 =9.75, df= 2 was significant at .01 level.

Therefore Hypothesis 1 was

supported because the Chi Square analysis was significant.
Classificational analysis and percentage of agreement between the two
scales presented in Table 4 revealed that Hypothesis 3 was not supported while
Hypothesis 4 was supported from the results.

The DIAL-R results classified 48

children as okay, 6 as potentially gifted, and 4 as having potential problems.
This analysis contained only 52 children because two parent information forms
were not returned for two children and because the Denver-ll does not have a
comparable category to the gifted category (n=4); therefore, it was not included
in this classificational analysis. Results on the Denver-ll evaluated 16 children
as normal, 16 as abnormal, and 20 as questionable. Agreement on
classificational scores between the Denver-ll and the DIAL-R was discrepant,
yielding 100% specificity, but only 25% sensitivity. Additionally the Denver-ll
classified 33% of the sample as questionable where the DIAL-R placed those
children in the okay category.
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To study Hypothesis 5-That there would be a significant positive
correlation between the total score and subdomain scores on the DIAL-R and
ESP, the Pearson Product Moment correlation coefficient was utilized.

Table 5

contains the correlation between the DIAL-R and the ESP Total scores. From
the results Hypothesis 5 was supported.
The overall correlation between the Total scores on the DIAL-R and ESP
is moderately high (.72). The correlations between DIAL-R and ESP
subdomains scores are presented in Table 6. The DIAL-R and the ESP
subdomain correlations were all statistically significant and ranged from .36
between the Self Help/Social (ESP) and Motor (DIAL-R) to .66 between the
Cognitive/Language (ESP) and Concepts (DIAL-R). Intercorrelations between
like named subdomains reveal only moderate correlations: .63 (motor), .66
(concepts and cognitive/language), and .55 (language and cognitive/language).
To study Hypothesis 6- That there would be a significant degree of
agreement between the ESP and the DIAL-R , Hypothesis 7- That there would
be a significant degree of agreement between the ESP and the Denver-ll, and
Hypotheses 8-11- That there would be at least a moderate percentage of
sensitivity and specificity between the DIAL-R, ESP, and Denver-ll- A chisquare test was again used to determine whether the significant differences
existed between the observed classification agreement and that expected by
chance. Between the DIAL-R and the ESP the obtained x 2 = 20.98, df=4 was
significant at the .01 level; however, analysis between the Denver-ll screening
decision and the ESP using a chi-square test showed the obtained x 2 = 5.66,
df=2, and was not significant at the .05 level. Therefore Hypothesis 6 is
supported with the degree of agreement between the DIAL-R and ESP being
significant, but Hypothesis 7 is not supported because the degree of agreement
was not significant between the ESP and Denver-ll. The classificational analysis
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between the DIAL-R and ESP is presented in Table 7. Results of this analysis
showed that Hypothesis 8 was not supported; however Hypothesis 9 was
supported from the results. Again the DIAL-R classified 4 children as having
potential problems, 48 as okay, and 6 as potentially gifted. The ESP classified
10 children as potentially at risk, 45 as okay, and 3 as potentially gifted. Again
this analysis contained only 58 children because parent information forms were
not returned on two children, and total scores for these children could not be
computed. While the correlation between the two tests was moderately high
(.72) and the specificity was 88.9%, the ESP and the DIAL-R only agreed on
30% of those children with problems (sensitivity). Because the degree of
agreement was not significant above chance between the ESP and the
Denver-ll, specificity and sensitivity ratings were not applicable. Therefore
testing of Hypothesis 10 a and 11 was not performed due to the lack of signifint
agreement between the measures.
An interesting finding was that the Total scores on the ESP and DIAL-R
appeared significantly discrepant from one another with the DIAL-R Total scores
appearing to be significantly higher than the ESP. Because of this apparent
magnitude of difference in the scores, a series of analyses were designed to
further analyze this finding and determine what, if any, significance existed
between the two instruments' scores. Therefore three hypotheses were further
developed.
Hypothesis 12- There is a significant positive association between
the mean scores on the ESP and the DIAL-R as
compared to the normed population of each
instrument.
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Hypothesis 13- There is a significant positive association between
the mean scores on the ESP and the mean
scores on the DIAL-R.
Hypothesis 14- There is a significant positive association between
the mean scores of the DIAL-R and the ESP and
each demographic variable.
In order to study Hypothesis 12 and determine how similar the DIAL-R
and ESP were with the normalized population samples a t-test was utilized.
Significant differences (p< 01) were not found for the mean of the DIAL-R and
the ESP as compared to the mean of the norm group (t=2.66 and -2.57,
respectively). Therefore Hypothesis 12 was supported. These results are
presented in Table 8.
In order to study Hypothesis 13 and to determine if a significant difference
existed between the group mean total scores of the sample on the ESP and
DIAL-R, a matched pair t-test was utilized. Results of this t-test show that the
DIAL-R group mean score was significantly higher (P<.01) than the group mean
score on the ESP; therefore, Hypothesis 13 was not supported. These results
are presented in Table 9. To further analyze this difference in group mean
scores, a frequency count of the difference revealed that 83% of the sample
scored higher on the DIAL-R than the ESP. Difference scores ranged from 3 to
31 points with an average difference of 9.74 points. These difference score
ranges are presented in Table 10.
Further breakdown by demographic variables as required in studying
Hypothesis 14 necessitated using matched pair t-tests analyses. The results
did not support Hypothesis 14 and revealed that all groups except minority,
children with no developmental delays, and children with no speech/language
problems did score significantly higher on the DIAL-R than the ESP. These
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results are also presented in Table 9. To control the experiment wise error rate,
the Modified Bonferroni Test (Keppel, 1982) was utilized and alpha level was set
at .01 for interpretation. To determine the strength of the significance, eta
squared analyses were utilized. The eta squared coefficients between the Total
test scores on the ESP vs. the DIAL-R showed only a low to moderate degree of
the amount of variability attributed to this factor (.32).

For other significant

variables the amount of variability again showed only low to moderate amounts
once eta squared was analyzed. The eta squared coefficients for those
significant variables were as follows: age 4= 35, age 5= 31, males=.31,
fema!es=.35, at risk=.26, not at risk =.45, white= .37, and speech/language=.48.

Discussion
This section provides an interpretation of the study results. The purpose
of the study was to investigate the concurrent validity of the Denver-ll and ESP
as compared to the DIAL-R. The researcher's aim/intent was to analyze these
three instruments' relationship using the newest version of the very popular
DIAL-R and Denver-ll as well as the newly published ESP. First, the rationale
for not conducting testing on Hypothesis 1 will be presented. Next, Hypothesis 2
will be restated along with the interpretation of the classificational analysis
between the Denver-ll and DIAL-R, and sensitivity and specificity rates will be
interpreted for the DIAL-R and the Denver-ll as stated in Hypotheses 3 and 4.
Next, the correlational analysis for Hypothesis 5 will be discussed, followed by
an analysis of the sensitivity and specificity ratings among the DIAL-R and ESP
and the ESP and Denver-ll (Hypotheses 6-10). Continuing, an unexpected
group mean difference between the ESP and DIAL-R will be presented. Lastly,
general limitations of this research, practical and theoretical implications from
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this current study, and ideas for future research in light of this interpretation will
be provided.
Hypothesis 1 stated that the classification agreement will vary according
to the intervening variable selected. This hypothesis could not be analyzed due
to an insufficient amount of children (4) identified as having potential problems.
Hypothesis 2 stated that there would be classificational agreement
between the DIAL-R and Denver-ll.

Previous research indicated moderately

high correlations (.82) between the earlier versions of the Denver-ll and DIAL-R;
however, little agreement was found between the DIAL-R and Denver in
classifying children with potential problems (Lichenstein, 1981). Given the
moderately high correlation found by Lichenstein one might hypothesize that
classification agreement would be found. This hypothesis was supported by the
classificational analysis performed in the present study.

However, testing of

Hypotheses 3 and 4 was conducted to further analyze this classification
agreement,

When compared with the DIAL-R the Denver-ll demonstrated high

ability (100%) to accurately identify those children with no potential problems
(specificity). However as the true job of any screening instrument is to identify
children who fall into high risk categories accurately (sensitivity), the Denver-ll
failed to identify 75% with only a 25% sensitivity rate. Therefore, Hypothesis 4
was supported while Hypothesis 3 was not.
Prior research upholds these findings showing similar specificity and
sensitivity ratings. Nugent (1976) found that the earlier version of the Denver
showed specificity of 92% and sensitivity of 68%. Diamond (1990) found a 90%
specificity rating and a 44% sensitivity rating. Mardell-Czudnowski et al. (1988)
showed a 100% specificity rating and a 38-46% sensitivity rating in their study of
the Denver. One study did produce an unusual reversal effect of specificity and
sensitivity, Glascoe and Byrne (1993) found a 83% sensitivity rating and a 46%
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specificity rating for the Denver-ll; however this study included a wider age
range (7-70 months). Because of the increased number of items on the DDST
for the infant and toddler which composed approximately 50% of this study, it
may be expected to achieve higher specificity and sensitivity ratings for that age
group as compared to an only preschool population where the DDST has fewer
items. The increase in the number of items may account for the Denver-ll being
utilized more for infants and toddlers than for preschool children.
Hypothesis 5 stated that a significant positive correlation would exist
between the total scores and the subdomains on the ESP and DIAL-R. This
hypothesis was supported. The correlation between the total scores on the
DIAL-R and ESP was moderately high (.72). The ESP and DIAL-R actually
showed improvement in their correlations with each other (moderately high) as
compared to prior studies which presented low to moderate correlations (.35.54) for the DIAL-R and ESP (Harrison, et al., 1990).

Results from the

intercorrelations among the subdomains of the ESP and DIAL-R revealed only
moderate correlations between like named subdomains: .63 (motor), .66
(concepts and cognitive/language), and .55 (language and cognitive/language).
These are somewhat higher correlations than previous research indicated.
Harrison et al. (1990) found correlations between like subdomains of:

.44

(motor), .37 (concepts and cognitive/language), and .47 (language and
cognitive/language). These higher correlations may be attributed to several
factors.

First the population in the Harrison et al. (1990) study contained a

larger (n=85) more representative sample of the preschool population. Because
this current study sample population was over represented by low SES,
developmentally delayed, and speech/language disabled children, perhaps the
range of scores was limited thus producing a higher correlation.
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Hypotheses 6 - 1 1 stated that a positive degree of classification
agreement between the ESP, DIAL-R and Denver-ll would be demonstrated and
that sensitivity and specificity between the ESP and DIAL-R and the ESP and
Denver-ll would show moderate percentages of agreement. Hypothesis #6 was
supported- while Hypothesis 7 was not. Results showed a significant degree of
agreement (Chi Square analysis) between the ESP and the DIAL-R; however,
there was no significant degree of agreement above that of chance between the
ESP and the Denver-ll. Reasons for this discrepancy in agreement may be due
in part to the different domains measured by each instrument. The DIAL-R
assesses motor, concepts, and language-- while the ESP assesses motor,
cognitive/language, and self-help/social. Lastly, the Denver-ll assesses gross
motor, language, fine motor, adaptive, and person-social.
In analyzing Hypotheses 8 and 9 it was determined that only Hypothesis 9
was supported. Classificational analysis between these instruments yielded
discrepant results in classifying at-risk children. When compared with the
DIAL-R, the ESP demonstrated high specificity (88.9%) but only 30% sensitivity.
The ESP, while decreasing its specificity rate (88.9%) when compared to the
Denver-ll (100%), was slightly more sensitive when identifying those children
with problems (30%) than the Denver-ll. For both these measures it should be
noted that these are low sensitivity ratings, showing that they are "missing" many
children who have problems according to the DIAL-R. With one source
(Glascoe & Byrne, 1993) stating 80% as a preferable sensitivity rating, one can
see both these measures fall short. Prior studies comparing the agreement
rates of the ESP show somewhat consistent although slightly higher sensitivity
ratings than the present study. Norton (1990) and LaQua (1990) found
specificity ratings of 86% for the ESP and sensitivity ratings of 53%. At this point
it should be noted, however, that the DIAL-R was used as a criterion for the
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agreement rates. While the DIAL-R is one of the most reliable and valid
preschool screening instruments on the market, it is not without its limitations.
Thus these results must be interpreted in light of this fact. Therefore sensitivity
and specificity ratings are agreement indexes between two screening
instruments in the present study, and the lack of agreement for the potentially atrisk children show that these instruments may be identifying different children.
Another criterion measure could be utilized to further interpret which screening
instrument is more accurately identifying children as at-risk or not.
Comparisons between the ESP and Denver as required in Hypotheses 10
and 11 (sensitivity and specificity ratings between the ESP and Denver-ll) could
not be performed due to the fact that results from Hypothesis 6 show that they
did no better than chance in agreement on identifying children with and without
problems.
One interesting and unexpected finding from the study was an apparent
difference in scores for the DIAL-R and the ESP. Because of this apparent
difference, it was decided to develop further hypotheses and test for any
statistically significant difference. Hypothesis 11 stated that there would be a
positive association between the total scores on the DIAL-R and the ESP and
the normed samples of each instrument. This hypothesis was supported.
Results showed no significant difference between the scores from the sample
populations and the normed populations on each instrument.
Hypothesis 12 stated that there would be a significant positive association
between the mean scores on the ESP and the mean scores on the DIAL-R. This
hypothesis was not supported. In fact results showed a significant difference
(p>.01) existed between the group mean score for the DIAL-R and the ESP. The
mean difference between these measures averaged 9.74 points. Further
analysis by demographic data to determine where the significance might lie
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(Hypothesis 13) revealed a significant point difference for the group mean
scores for all the demographic categories except for the minority, those children
not developmentally delayed, and those children not having a speech/language
disability. Therefore Hypothesis 13 was not supported. The strength of the
significance for the demographic groups ranged from eta squared=.26 for the atrisk (SES) group to eta squared =.48 for the speech/language group. Thus eta
squared shows that only a small proportion of variance is being accounted for by
these variables. While one might expect the equality in scores between the ESP
and DIAL-R for all children given that the scores are standardized, equality did
not occur in this study. A review of previous research did not indicate that group
mean scores had been tested for significance; therefore, there is no known
comparison to these finding. Therefore, it could not be determined if these
results were unusual. Some studies list the mean scores between DIAL-R and
ESP but none indicated that group mean differences were examined. Harrison,
Holder-Brown, & Schmitt (1990) indicated a mean score of 101 and a 101.3 on
the DIAL-R and the ESP, respectively.
There are several possible reasons for this discrepancy between the
group mean scores. One rationale involves the sample's population. While ttests did not reveal a significant difference between the test's group mean
scores and the norm group's mean scores, this sample population did include a
larger percentage of at-risk or lower socioeconomic children, developmentally
delayed children, and children identified with speech/language difficulties.
Because of this atypical subject sample, results on these measures could have
been affected.
Furthermore, the ESP uses a 1990 normed standardization population.
While the DIAL-R was re-normed to better represent the 1990 census data, the
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scaled scores and Total scores were not changed and thus are based on a 1981
normed population. The manual states:
The 1990 reanalysis indicated that children in the standardization sample
performed better than had been indicated in earlier DIAL-R manuals. As
a result, mean performance of the standardization sample is greater. The
1990 reanalysis did Qfii change the DIAL-R Total or the area scaled score
totals obtained by children in the standardization sample (MardellCzudnowski, et al., 1990, p. 57).
Cutoff scores were changed to increase sensitivity and specificity; however,
standard scores were not effected. Because the DIAL-R standard scores are
actually from a 1981 standardization population and the ESP standard scores
are representative of a 1990 standardization population, this discrepancy could
have produced higher group mean scores on the DIAL-R. Research supports
this finding and concludes that when a child's performance is referenced to an
outdated standardization sample rather than a contemporary sample, the score
will be inflated (Flynn, 1984).
Another reason for this group mean difference may lie in the domains of
the tests themselves. Because the tests are composed of different domains
(DIAL-R: Motor, Concepts, and Language and ESP: Motor,
Cognitive/Language, and Self-Help/Social), different weights are assigned to
each component. For example the DIAL-R Total score is comprised of 1/3 motor
tasks, 1/3 concepts, and 1/3 language. While the ESP Total score is composed
of 1/3 motor tasks, 1/3 cognitive/language (1/6 cognitive and 1/6 language)
tasks, and 1/3 self help/social tasks. The self help/social skills are parent
reported and an equitable component is not found on the DIAL-R. Therefore,
while the DIAL-R and ESP are moderately correlated, the difference in the
weighting and make up of the domains may have produced different results for
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the same child on the two measures because they are measuring different
domains. Also the self-help/social domain, which is administered on only the
ESP and not the DIAL-R, is a parent report.

The DIAL-R, while having a parent

information form, uses only information gathered by the screening instrument
and administrator itself done at the time of screening to obtain its screening
decision. Correlations of this domain on the ESP show only low correlations with
the self-help/social domain as compared to the domains on the DIAL-R.
Lastly, any t-test analysis assumes that "perfect" measures with equal
variances are being analyzed for significance. Previous research on the
reliability and the validity indicates that these measures may have moderate
reliability and validity, but are not highly reliable and valid. This inaccurate
assumption may have affected the t-test results. Without perfect measures,
scores on these tests may have greater variability and thus produce more of a
significant effect for the t-test.
In summary, results of this present research reveal moderately high
correlations between two of the preschool screening instruments, the DIAL-R
and the ESP. Classificational analysis revealed that for all three instruments,
specificity appeared quite high; however, sensitivity for at-risk children was
discrepant among the three measures. Lastly an unexpected group mean
difference was noted between the ESP and the DIAL-R.

Limitations
Within any research study, limitations will be present. Campbell and
Stanley (1966) discuss different types of error which may be present in
experimental and quasi-experimental research designs. Some of the limitations
present in this study will be addressed. First of all, history may have affected
these results. In other words, specific events, other than the experimental
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treatment, may have occurred between the administration of these measures
with each individual subject to produce changes in the test scores. Secondly,
pretesting with the DIAL-R at the beginning of the preschool year (approximately
6 months previously) occurred for all students and may have had an effect on
the student's DIAL-R score. Next, changes in test administrators of the various
instruments may have produced differing results.

However, to control for this

possible effect, administrators were graduate level students who had received
assessment training; were trained by the researcher of this study to administer
each test according to the procedures described in the test manuals; and were
randomly assigned to children. Furthermore, to control for possible maturational
effects of the subject sample, all the screening instruments were administered
within a 9-week period. Differential selection of subjects and selectionmaturation interaction are two other types of error discussed by Campbell and
Stanley (1966) and could have effected these results. The subjects for this
sample were not randomly selected from a larger population. Instead subjects
were participants in two federally and state funded preschool programs and were
from an intact group. Therefore, the sample is over represented by lower
socioeconomic status children (at-risk), developmentally delayed children, and
speech/language disabled children.

To control for possible practice effects,

tests were counterbalanced and subjects were randomly assigned to each
counterbalancing group listing the order of test administration for each student.
A discussion of some of the possible threats to external validity again
using Campbell and Stanley (1966) reports will next be presented. The current
research was effected by its sample population. Generalizability to other
populations may have been affected by the over representation of certain groups
within the sample population. Generalizability is the ability to reproduce the
same results with other populations of sample groups in other environments.
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Due to over representation from certain subgroups of the population, the
reproduction of similar results with other more heterogeneous samples may be
limited. Furthermore, these findings occurred for preschool children in Western
Kentucky, and similar findings might not occur within other regions of the United
States. Novelty and disruption effects may have produced changes in the
results. The first test administered was usually preceded with anticipation on the
part of the examinee; however, as time elapsed the subjects were less
anticipatory of the testing situation. To control for possible differences occurring
in this instance, again the counterbalancing of the tests themselves would have
helped lessen this effect.

Implications
In this study, the researcher sought to look at preschool screening
instruments and their effective/ineffective use with identification of preschool
children in our society. Practical implications from this research center around
two areas. The first involves the issue of sensitivity. Results from this study
reveal that even though correlations between instruments may be high, that fact
alone does not guarantee that all the children are being screened accurately.
Therefore a practitioner choosing which instruments to use for a preschool
screening project must look not only at reliability and validity issues but must
also compare sensitivity and specificity rates for each instrument he/she
considers using. These instruments agreed more on accurately identifying
children who were not in need of further assessment (specificity) than students
in need of further assessment (sensitivity). These instruments showed
significant disagreement on accurately classifying children who needed further
assessment. Due to the fact that the DIAL-R was used as the criterion to
determine specificity and sensitivity, it can only be implied that considerable
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disagreement was found in the identification of preschool children. Using
another criterion measure, perhaps a full battery of comprehensive tests, would
have determined more specifically the accuracy of each test in its labeling of
children.

In the "real world" of preschool screening, a child is not identified

formally and diagnosed with a disability solely on the basis of a screening
instrument's results, but normally a full evaluation is completed after screening
has been done to further determine if the child has significant problems needing
preschool education. Practitioners must consider this issue in deciding proper
cutoff points to use based on their preschool population and the percentage of
children they may wish to assess further. Mardell-Czudnowski et al. (1988)
found that by changing cutoffs and developing local norms based on a screening
population, sensitivity and specificity can be increased.
The second issue for practitioners highlighted by this study considers the
group mean score differences on the DIAL-R and the ESP.

This effect was also

found to exist for most subgroups of the population sample. While these effects
may have been generated in part by the nature of the study's sample, one must
consider the possibility that the DIAL-R as a screening instrument may give
higher scores for the same child than the ESP. This issue is definitely
something to consider when choosing a screening instrument. Differential
cutoffs may have to be established for different measures in order to equate the
results of each. In other words, a preschool using the DIAL-R has a child that
moves in from a preschool where he/she was previously screened on the ESP,
the practitioner may need to change the cut offs selected based upon the
differential scoring or add a weighted component to the child's ESP in order to
better equate it with his/her preschool children's DIAL-R results.
Lastly, a practitioner must consider a screening instrument's results as
only a small part of the screening process. Information from other sources
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(parents, observations, other screening instruments) should be obtained before
any decision to assess further is made. In order to improve the accuracy rate for
any screening process, a screening instrument should never be used in isolation
but should be accompanied by other assessment practices (observations,
interviews, etc.) In fact research has shown that sensitivity and specificity rates
may actually increase when other risk factors (SES, parental education, etc.) are
also considered along with the screening results themselves. Kochanek,
Kabacoff, & Lipsitt (1990) found that using models that focus only on
developmental delays or medical history are inadequate, and a screening
program, in order to be most effective, needs to be child and family focused and
account for differential weights of risk factors over time.
Along with practical implications from this study come some theoretical
issues. The primary theoretical issue which served as the premise for this study
involved the classification accuracy among the measures. While research has
shown that early intervention works, first must come the accurate identification of
those children who need early intervention. From this study, again going back to
sensitivity and specificity issues, there is little agreement among measures on
identifying children who are in need of further assessment. Yet that is the basic
concept behind screening. One must consider the fact that different measures
are placing different labels on screened preschool children. It appears that it is
not so much the child who may cause differences in the scores, but rather which
measure was used to identify that child. To further elaborate on a multi-method
approach which was previously discussed, theoretical implications involving the
cost and time efficiency as well as the accuracy of using an isolated screening
instrument versus the cost and time effectiveness and accuracy of utilizing a
screening approach with other risk factors taken into account must be compared.
Some of the risk factors when taken into account actually may produce
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significant increases in sensitivity and specificity without adding additional cost
and time.

Future Research
With these ideas in mind, future research may be designed to address
some of the implications from this current study. Comparable studies such as
this one using a more representative and larger population may be productive.
Furthermore, comparisons using different populations to determine if similar
results are discovered between the group means on the ESP and DIAL-R could
be performed. If similar results are discovered then perhaps weighting the
scores differently between measures to determine if specificity and sensitivity as
well as agreement rates are affected and if so how. Lastly other criterion
measures, perhaps full assessment batteries involving evaluation instruments,
observations, interviews, etc. can be used to judge the accuracy of each
screening instrument's placement decision. Future research should also
examine the effect on agreement rates among measures when various risk
factors and/or various cutoffs are considered in the screening process.
With the advent of P.L. 99-457 and the positive results obtained from
early intervention, it appears now that research must turn toward development of
better screening tools to accurately identify children. If not, screening may not
prove to be as time efficient and cost-effective as it was once proposed to be.
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Table 10
Domains and Scores for the Measures

DIAL-R

Domains

Scores

Motor
Language
Concepts

Standard
Percentiles

ESP

Domains

Scores

Motor
Cognitive/Language
Self Help/Social

Point
Standard
Percentiles
NCE

Denver-ll

Domains

Scores

Personal/Social
Fine Motor/Adaptive
Gross Motor
Language

Pass/Fail
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Table 10
Demographic Characteristics of the Sample

Stratification Variable

Number

Percent

Age (x=60.7 months)
4
5

24
36

40%
60%

Gender
Male
Female

36
24

60%
40%

45
15

75%
25%

38
22

63.3%
36.7%

6
54

10%
90%

21
39

35%
65%

Race
White
Minority
Socio-economic Status3
At Risk
Not At-Risk
Developmentally Delayed
Yes
No
Speech/Language Disability
Yes
No

a

Socio-economic status-At risk indicates the student is eligible to

participate in the Federally funded free lunch program based on parental
income.
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Table

10

Correlations of DIAL-R, Denver-ll, and ESP Total Scores With
Demographic Variables

Test

Group

Age

Gender

SES
Race

DD

S/L Disability

DIAL-R

Denver-ll

ESP

(n)

(n)

(n)

-.11

.26

-.11

(60)

(58)

(58)

-.04

-.09

.01
(58)

(60)

(58)

_ 44**

-.03

(60)

(58)

(58)

.18

-.00

(60)

(58)

(58)

-.33**

-.12

(60)

(58)

(58)

-.51**

.20

-.28*

(60)

(58)

(58)

-.89

-.39**

-.30*

Note. DD=Developmentally Delayed. S/L Disability=Speech/Language
Disability
*e<05. **£<01
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Table

10

Screening Decisions of the DIAL-R and the Denver-ll (n=52)

DIAL-R Classification
Potential Problem

OK

Denver-ll Classification
Normal

Abnormal

Questionable

0

4
(25% sensitivity)
0

Note. x2 = 9.75. df=2. R< 01

16
(100% specificity)
12

20

45
Table

10

Correlations Between the ESP and DIAL-R Total Scores (n=58)

Measure
Measure
ESP
DIAL-R

**{D< 0 1

ESP

DIAL-R

1.00

.72**
1.00
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Table 10
Correlations Between the Domain Scores on the ESP and the DIAL-R

DIAL-R Domains

Motor

Concepts

Language

Total

Cognitive/
Language

.58'

.66**

.55*

.66**

Motor

.62*

.55**

.43*

.58**

ESP Domains

44**

Self Help/
Social
Total

**£<01

.38**

.44*

.67**

.62*

.36*
.65*

.72**
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Table

10

Screening Decisions of the ESP and the DIAL-R (n=58)

DIAL-R Decision

Potential Problem

OK

Potentially Gifted

ESP Decision
Potentially
Gifted

0

OK

1

Potentially
At Risk

3
(30% sensitivity)

Note. x2 = 20.98. df=4. £<.01

1

40
(88.9% specificity)
7

2

4

0

Table 8
Mean Standard Deviation and t Test of Group Means With
Standardization Means

Mean

Measure

Norm

DIAL-R
ESP

t

Sample

Norm

Sample

100.00

105.17

15.00

14.00

2.66

101.30

95.38

13.70

12.16

-2.57

Note. DIAL-R n=60. ESP n=58.
a

SDa

SD-Standard Deviation
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Table 10
Means, Standard Deviations, and t Test for Each Demographic Variable

DIAL-R

ESP

Group

Mean
sample
(n)

SD
sample
(norms)

Mean
sample
(n)

SD
sample
(norms)

Total Group

105.17
(60)

14.00
(15.00)

95.38
(58)

12.16
(13.70)

4

107.09
(24)

15.70
(11.40)

98.75
(23)

14.80
(14.70)

4.87"

5

103.97
(36)

13.03
(12.30)

94.26
(35)

11.02
(16.70)

5.48"

105.58
(36)

12.25
(12.30)

95.31
(35)

9.98
(13.70)

5.54"

104.54
(24)

16.45
(12.30)

95.48
(23)

15.14
(13.70)

4.89"

100.58
(38)

12.57
(12.30)

91.72
(36)

11.03
(13.70)

4.92"

113.09
(22)

12.85
(12.30)

101.36
(22)

11.74
(13.70)

5.88"

White

106.11
(45)

14.40
(12.30)

95.55
(44)

12.83
(13.70)

7.04"

Minority

102.21
(15)

12.57
(12.30)

94.86
(14)

10.16
(13.70)

2.60*

Yes

91.33
(6)

17.49
(12.30)

84.83
(6)

16.14
(13.70)

7.06"

No

106.70
(54)

12.80
(12.30)

96.60
(52)

11.18
(13.70)

2.20

95.62
(21)

14.33
(12.30)

90.65
(20)

13.43
(13.70)

8.20"

110.31
(39)

10.81
(12.30)

97.87
(38)

10.80
(13.70)

2.13*

Age

Gender M

F

SES At-Risk

Not At-Risk

Race

DD

S/L Disability
Yes

No

Note. DD=Developmentally Delayed Children. S/L Disability=Speech/Language Disability.
*C<.05. ** p<.01

7.37"
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Table 10
Difference Scores Distribution (DIAL-R minus ESP)

Difference

Frequency

Difference

Frequency

-12

1

11

6

-11

1

12

4

-9

1

13

1

-8

1

14

1

-6

1

15

2

-5

1

16

1

17

2

-4
-3

1

18

3

-1

1

19

2

3

2

20

1

4

5

21

2

5

2

24

2

6

3

25

1

7

2

26

1

8

2

29

1

10

1

31

1

Note. Mean= 9.74; Standard Deviation =10.06.
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Appendix A
On the following pages are presented sample forms for obtaining parent
permission for this study.

your child's
developmental status?
Your child is invited to participate in a study involving
tests which will help educators' evaluate social skills, motor
ability, and skills related to school success (screeners) and
ability to learn (intelligence). These activities are designed to
be fun, interesting, and entertaining for preschool children.
These screeners* are similar to other preschool tests which are
administered in preschools around the country.
This study is being conducted by Shannon Batchelor and Wendy
Simmons, School Psychology graduate students at Western Kentucky
University, in cooperation with your child's school. The testing
will take place in your child's school during regular class
hours. Before the end of the school year feedback will be
available to each parent regarding his/her individual child's
test results.
We emphasize that your child's participation in this project
is entirely voluntary. All information specifically about your
child will be kept strictly confidential and will only be seen by
the research staff. The child and the school will never be
identified by name.
Please respond by March 25- If you have any questions about
this study, please call Shannon Batchelor at 726-6156, Dr.
Elizabeth Jones at 745-4414, or Wendy Simmons at 781-0763. We
will be happy to hear from you.
*Tests to be administered
Denver Developmental Screening Test-Revised II
Early Screening Profiles
Wechsler Preschool and Primary Screening for IntelligenceRevised

Participant Consent Form
Dear Parents:
Your child is invited to participate in a study of
children's performance on tests of readiness (screeners) and
ability to learn (intelligence). This study is being conducted
by Shannon Batchelor and Wendy Simmons, School Psychology
graduate students at Western Kentucky University, in cooperation
with your child's school. The screeners provide information
about your child in areas related to social skills, motor
(movement) ability, and skills related to school success. The
intelligence test will provide information about your child's
ability to learn. These instruments are designed to be fun,
interesting, and entertaining for preschool children. The
researchers will then see how well each test measures readiness
skills in preschool aged children and how well they predict
ability to learn. The information gained will help teachers,
school counselors, and school psychologists interpret the results
of these tests to better meet the needs of students. The
screening tests that will be administered are the Denver
Developmental Screening Test-Revised II and the Early Screening
Profiles. These screeners are similar to the Developmental
Indicators for the Assessment of Learning-Revised which will be
administered to your child by the school and will be compared to
the screeners and cognitive measures administered by the
researchers. In addition to the screeners the Wechsler Preschool
and Primary Screening of Intelligence-Revised, an instrument that
assesses overall learning ability; will be administered.
The testing will take place in your child's school during
regular class hours in March and April for approximately seven
days. However, each child will only take approximately 20 to 30
minutes for each screener and approximately 1 hour to 1 1/2 hours
for the intelligence test. Testing will be spaced out over two
or three days for each child. Before the end of the school year
feedback will be available to each parent regarding his/her
individual child's test results.
We emphasize that your child's participation in this project
is entirely voluntary. If you or your child decide not to
participate, it will have no negative outcome for you or your
child in any way. You are free to withdraw consent and
discontinue participation at any time during the testing without
any negative consequences. All information specifically about
your child will be kept strictly confidential and will only be
seen by the research staff. All results will be reported in
terms of averages of groups of children and children will never
be identified by name.
If you have any questions about.this study, please call Dr.
Elizabeth Jones at 745-4414, Shannon Batchelor at 726-6156, or
Wendy Simmons at ,781-0763. We will be happy to hear from you.

Please Return This Page To Your Child's Teacher
We hope that you will allow your child to take part in our
study. We promise to do our best to make it a pleasant
experience and to schedule our sessions in cooperation with your
child's teacher. To indicate your consent, please fill in your
child's name, teacher, and sign your name.

Participant Consent Form

Child's Name:

Teacher:

I have read the information provided about this study, and
give my consent for my child to participate in the screening and
cognitive assessment and allow the researchers access to the
results of the Developmental Indicators for the Assessment of
Learning-Revised that are part of my child's school records. I
understand that I may withdraw my child from the study at any
time without penalty.

Parent's Signature:

Date:

Permission for Release of Test Results
Given the confidential nature of these results it is
necessary to obtain your permission before we release the results
to the school. It is not necessary to release the test results
to the school in order to participate in the study. You as a
parent will receive the test results whether or not you give
permission to release the results to the school. If released, the
results may provide information that will help the school better
meet your child's educational needs. You many withdraw permission
for release at any point. If you wish to have your child's
results placed in his/her school records please sign below.

Parent's Signature:

Date:
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Appendix B
The following page presents a sample of a parent information feedback
form used to provide information to the parents and the schools as to the child's
performance on particular instruments. If possible, results were explained
verbally and in writing.

Report to Parents
Thank you for allowing your child to participate in our
preschool study.
Testing has been completed arid the reported
results are as follows:
Report fort
Name:

:

Age

Parents1 Names
School:
Test* Administered:
1. Wechsler Preschool and Primary Scale of IntelligenceRevised (WPPSI-R):
The WPPSI-R provides a measure of verbal
reasoning ability (Verbal Scale) and nonverbal reasoning ability
(Performance Scale), which together yields a Full Scale score.
Your child will..perform in. this range 95 out of 100 times.
score Range

Functioning Level

Full scale
Verbal
Performance
2. The Developmental Indicators for the Assessment of LearningRevised (DIAL-R): The DIAL-R screens development of motor skills,
concepts, and language skills.
Score Range

Functioning Level

DIAL-R Total
3. The Early Screening Profiles (ESP): The ESP provides a measure
of the child's developmental status in the areas of cognitive/
language, motor, and age appropriate behavior necessary for daily
functioning.
Score Range

Functioning Level

ESP Total
4. The Denver Developmental Screening Test-II (DENVER II) : The
DENVER II provides a measure of the child's development in the
areas of personal/social, fine motor, language, and gross motor
skills.
Functioning Panae
DENVER II Total
Additional Comments:
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